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APPARATUS FOR CONTROLLING AN
ELECTRONIC PRESS TO PRINT FIXED AND
VARIABLE INFORMATION

TECHNICAL FIELD

The present invention relates generally to reproduction
methods and systems, and more particularly to a method of
and system for selectively reproducing images.

BACKGROUND ART

Most printing systems in use today utilize printing plates
or cylinders which are engraved or photochemically pro-
cessed to create an image thereon. Ink is then deposited on
the plate or cylinder and the ink is thereafter transferred to
a substrate, such as paper. In a conventional printing press,
a number of pages are printed on a sheet of paper to form a
signature which is then folded and assembled with other
signatures. The assembled signatures are then bound,
trimmed and finished by finishing apparatus to produce
finished books, such as magazines, catalogs or any other
printed and bound matter.

Often, there is a need to produce different versions of
books and/or customized books within a single press run.
For example, it may be desirable to produce a number of
standard books together with a number of books having
additional and/or different signatures or pages therein. Also,
it may be necessary or desirable to provide customized
information in the form of an address label, personalized
information or the like on the inside or outside of finished
books. In either case, conventional printing systems are not
easily adaptable to produce books of these types.

A printing system which has the ability to produce dif-
fering book versions and/or books with customized infor-
mation is disclosed in Riley U.S. Pat. No. 4,121,818,
assigned to the assignee of the instant application. The
printing system includes a number of packer boxes disposed
adjacent a binding chain wherein each packer box stores a
plurality of signatures. A control is included for controlling
the packer boxes to selectively feed signatures onto chain
spaces of the binding chain so that books of varying content
can be produce. Customized information can be printed on
the signatures by means of an ink jet printer which is
selectively operated by the control. Other types of customi-
zation can be effectuated, such as by inserting or onserting
cards or the like.

Other systems for producing customized books are dis-
closed in Abrams et al. U.S. Pat. No. 3,899,165, Wong et al.
U.S. Pat. Nos. 4,500,083 and 4,674,052, Wong U.S. Pat. No.
Re 32,690 and Berger et al. U.S. Pat. Nos. 4,768,766 and
4,789,147.

Image manipulating systems have been developed which
permit gathering of images in an office or home environ-
ment. For example, conventional word processing programs,
such as Microsoft® Words®, WordPerfect® and the like,
permit a user to import images into a page and also allow a
user to command which pages of a document to print. In
addition, macros (ie., a sequence of commands) can be
assembled and executed within these programs which can
allow printing of particular document pages in a certain
order. Still further, most word processing programs have
merge capability wherein a customized image is merged
with other standardized information and printed or dis-
played. As one example, customized information in the form
of addressee and address information may be merged with
standardized return address information and printed on a
series of envelopes.
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A different image gathering capability provided by CAD
(computer aided design) software, sometimes referred to as
“layering,” involves the creation and storage of a base page
and one or more layer pages. A user can issue commands to
display or print the base page and one or more of the layer
pages simultaneously atop one another to achieve an effect
similar to the overlay of transparencies so that a composite
page appearance results.

While the foregoing image manipulating systems allow
some image gathering capability, none is effective to assist
in the rapid production of different book versions. Of course,
CAD systems are primarily designed for line art and not text
nor graphic images, and hence are of only limited use.
Further, if one were to use word processing software to
produce book versions it would be necessary to issue
commands to separately print the pages of each book version
just before such version is to be produced. That is, a user
would have to create and store pages to be included in a first
book version and then command the software to print as
many copies of the first version as are needed. Thereafter,
the user would have to recall the pages of the first version
from memory, edit and store the pages to create pages to be
included in a second book version and then command the
system to print the required number of books of the second
version. Similar steps would have to be undertaken for each
other book version to be produced. Alternatively, the pages
of the different book versions could be created and stored
and thereafter printed together. In either event, where many
book versions are to be produced, such a process would be
quite time-consuming. In addition, image importation and
merge routines provided as a part of word processing
software are adapted for use on a sub-page basis only and
hence are of only limited usefulness in the book production
environment. Still further, data manipulated by word pro-
cessing software are largely (if not entirely) in symbolic
format. As a result, data to be displayed or printed must be
first rasterized by a raster image processor (RIP), which
utilizes complex and time-consuming computational rou-
tines which further increase production time to an economi-
cally impractical level

Recently, new printing systems have been developed,
called “demand printers,” which are capable of high speed
printing of images from electronic representations thereof.
The demand printer produces high quality color images
using a set of fusible toners in an electrophotographic
process. More particularly, a web of paper is passed adjacent
a series of drums, each of which has been electrostatically
charged according to an image pattern for a particular color
to be applied to the web. The charge is transferred to the
paper and an oppositely charged toner of the proper color is
brought into contact with the paper. The oppositely charged
web and toner attract so that the toner is held on the paper
as other colors are applied thereto. The toners and paper are
thereafter heated to fuse the toners to the paper to produce
the final image. The web is then cut into sheets (or “forms™)
and the forms are further processed as needed to produce a
final product.

Unlike conventional presses which utilize engraved or
photochemically prepared plates or cylinders, demand print-
ers are capable of rapidly printing high quality images of
differing content owing to the fact that the images are
produced by an electrophotographic process. That is, instead
of the need to replate and re-engrave a gravure cylinder
when a different image is to be printed therewith, it is only
necessary to change the charge applied to the drums of the
printer in order to make such change. Thus, different images
can be printed by the same printer without significant delays.
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This advantage makes the demand printer desirable for use
in certain production environments. However, applicants are
currently unaware of any systems developed by others
which utilize this advantage to produce differing book
versions in an efficient manner.

SUMMARY OF THE INVENTION

In accordance with the present invention, an apparatus
and method for controlling a display device such as an
electronic press permits the display of fixed and variable
information in a simple and effective manner.

More particularly, an apparatus and method for control-
ling an electronic press includes means for and the steps of
developing first and second sets of template data represent-
ing associated first and second template pages, respectively,
wherein each set of template data includes master data
representing fixed information and area data representing an
area of the page for variable information. A database is also
developed having a number of entries each of which repre-
sents variable information. The electronic press is caused to
print the first and second template pages with selected
variable information.

Preferably, the sets of template data and the database are
converted into commands for the display device specifying
sequence and content of page production.

Also preferably, the sets of template data are separated
into master files containing master data and intermediate
variable page files having area data. Final variable page files
are derived from the database and the intermediate variable
page files, wherein the final variable page files include
content data representing variable printed information. The
commands may be developed from the master page files and
the final variable page files.

According to a further aspect of the present invention, an
apparatus for controlling an electronic press wherein the
press includes a controller responsive to press commands
includes first means for developing a template file defining
pages to be printed with fixed information common to all of
the associated pages and variable information unique to each
page, as well as means for assembling a database having
entries therein each representing variable information to be
printed. Second means are responsive to the first developing
means for developing a master page file from the template
file wherein the master page file defines the fixed informa-
tion. Means are responsive to the assembling means and the
first developing means for converting the template file and
the database into press commands specifying sequence and
content of page production by the press.

In accordance with yet another aspect of the present
invention, an apparatus for controlling an electronic press
wherein the press includes a controller responsive to press
commands includes first means for developing a plurality of
template files each defining associated pages to be printed
with and having first data defining fixed information com-
mon to all of the associated pages and variable information
unique to each associated page. At least one of the template
files further includes second data defining a particular area
in each associated page for the printing of variable infor-
mation therein and third data identifying at least one of the
database entries. Means are provided for assembling a
database having entries therein each representing variable
information to be printed. Second means are responsive to
the first developing means for developing a master page file
from the template file wherein the master page file includes
data defining the fixed information only. Means are respon-
sive to the assembling means and the first developing means
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for converting the template files and the database into press
commands specifying sequence and content of page produc-
tion by the press.

The apparatus and method of the present invention permit
high speed printing of quality images and are particularly
suited to the production of differing book versions and/or
books with customized and/or personalized information
within a single production run.

Other features and advantages are inherent in the appa-
ratus claimed and disclosed or will become apparent to those
skilled in the art from the following detailed description in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating a prior art method
of producing books;

FIG. 2 is a block diagram of a method of producing books
according to the present invention;

FIG. 3 is a block diagram illustrating an exemplary
system for implementing the method of the present inven-
tion illustrated in FIG. 2;

FIG. 4 is a block diagram illustrating one of the demand
printing systems of FIG. 3 in greater detail;

FIG. 5 is a generalized diagram of the steps implemented
by the method of the present invention;

FIGS. 6a and 6b are elevational views of a sample book
that may be produced by the present invention;

FIGS. 7a, 7b and 8a, 8b arc elevational views of other
sample books that may be produced by the present inven-
tion;

FIG. 9 is a flowchart illustrating programming that may be
executed by a user on a personal computer to create the
template files 105 of FIG. §;

FIGS. 10a-10f, when joined along similarly-lettered
lines, together represent programming executed by the con-
trol unit 52 of FIG. 3 to implement the present invention;

FIGS. 11a-11c, when joined along the similarly-lettered
lines, together represent programming executed by the con-
trol unit 52 of FIG. 3 to impose pages to be printed by one
of the demand printing systems of FIG. 3; and

FIG. 12 illustrates programming executed by the control
unit of 52 of FIG. 3 to convert page files into bitmap format.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 illustrates a prior art method of producing books,
for example as shown in the above-identified Riley et al.
'818 patent identified above. During a publishing step 20, the
contents of one or more book versions are determined. Each
version may comprise, for example, a set of standard or
common pages. In addition, some of the versions may
include one or more additional pages or other customized
information. Thereafter, during a preliminary step 22, color
correction of color images is undertaken together with
undercolor removal and screening for halftone images. Dur-
ing a prepress step 24, page imposition is effected and
printing cylinders or plates are prepared. The plates or
cylinders are then used during a printing step 26 to prepare
signatures which are loaded into packer boxes (not shown).
As noted in the Riley et al. '818 patent identified above, the
signatures are then selectively collected on a gathering chain
(not shown) during a book assembly step 28 and the gath-
ered signatures are bound and trimmed to create the books.
The books are thereafter distributed during a step 30 to users



US 6,327,599 B1

5

via one or more distribution systems, for example, the U.S.
Postal Service.

As should be evident from the foregoing, customization
occurs during the book assembly step 28, inasmuch as the
choice of particular signatures to be included in a book is
made at that time. In addition, customized information can
be printed onto selected signatures using an ink jet printer
disposed adjacent the gathering chain. Thus, for example,
addressee information can be printed by the ink jet printer on
assembled books so that preprinted addressee labels need
not be used. Other types of customization can be effected at
this time, for example, by inserting or onserting cards into or
onto a stack of collected signatures, affixing a specialized or
customized cover on a gathered stack of signatures, or the
like. Customization at this point in the production process is
simpler and less expensive than, for example, separately
printing each book version with customized information.

FIG. 2 illustrates a block diagram of a method 40 accord-
ing to the present invention which may be used in place of
the method of FIG. 1 to produce books. The method 40
includes a step 42 which utilizes the output of publishing and
preliminary steps 36, 38 and produces books for distribution
according to the step 30 of FIG. 1. The step 42 creates one
or more master and variable page files in, for example, a
page description language (PDL) such as PostScript®
(PostScript® is a trademark of Adobe Systems, Inc. for its
page description language) representing pages to be pro-
duced. In addition, as noted in greater detail hereinafter, a
press command file is developed which specifies the manner
in which data contained within the master and variable page
files are to be merged to produce printed pages. The format
of the press command file is specified by Barco Graphics of
Gent, Belgium and is particularly suited for control of a
DCP-1 digital color press manufactured by Xeikon of
Mortsel, Belgium. It should be noted that the apparatus and
method of the present invention are not limited to use with
a particular type of demand printer or a particular system for
controlling such a printer, inasmuch as the invention can be
adapted for use with any type of printer or control whether
located locally or remotely.

The master and variable page files and the press command
file are converted by a collator and raster image processor
(RIP) into bitmaps which may be stored in a memory. The
stored bitmaps are used to control one or more demand
printers and/or any other type of display device, such as a
laser printer, a CRT, an LCD display or the like so that the
device displays pages having fixed and variable information
thereon. Alternatively, the master and variable page files
may be premerged to create a plurality of combined files
each representing a page to be reproduced with master and
variable information. The combined files can be then sent to
any type of printer or other display device, whether local or
remote. Also, the combined files can be converted to a
suitable format (e.g., Acrobat® PDF format) and transmitted
to a remote location using a facsimile machine, e-mail or
other transmission medium if desired.

During a finishing step, the assembled books are bound
and trimmed and, if desired, further customization can be
effected.

FIG. 3 illustrates a system 50 which implements the steps
36, 38 and 42 in the method 40 of FIG. 2. A control unit 52,
which may be implemented by a personal computer or
another type of computer, includes a memory 53 and stores
therein data representing images to be printed. As noted in
greater detail hereinafter, the data may be specified by a
publisher using a personal computer 54 or any other type of
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computer and may comprise one or more template files
specifying pages to be produced with master or fixed printed
information (i.e., printed information which does not vary
from book to book of the same version) and variable printed
information (which typically varies from book to book). The
variable information may be stored in a database created by
the publisher and the template file(s) specify the locations on
particular pages for variable information stored in the data-
base as noted in greater detail hereinafter.

If desired, image data may be obtained from any other
type of device or devices, such as a scanner which scans
input copy, data supplied over a network or any other source.
The control unit 52 is further responsive to control and
makeready files and causes one or more demand printing
systems 62 to print desired pages. While three demand
printing systems 62a—62c¢ are illustrated in FIG. 3, it should
be understood that the control unit 52 may operate a different
number of demand printing systems, as desired. Also, the
control unit 52 may operate a fax machine 64 and/or may
communicate with other remote devices to send properly
converted combined files, as desired and as noted above. The
combined files may be printed or may alternatively be
reproducible in a different medium and/or may comprise a
non-static image or other information, i.e., movies or audio.

The pages printed by the demand printing system 62 may
be supplied to a finishing apparatus 66 which includes
various auxiliary production devices and device interfaces
for assembling the pages to produce finished books which
are ready for distribution. The finishing apparatus 66 may
include one or more gathering devices 70 for gathering
printed pages into books, one or more ink jet printers 72 for
printing additional customized information, such as
addressee information, on each book, one or more label
printers 74 for printing address labels and/or other control
devices 76. In addition, one or more detectors 78 may be
provided to sense when a defective book is produced. The
control unit 52 may be responsive to the output of the
detector 78 to reorder a defective book at an appropriate
point in the production sequence thereof so that advantage
can be taken of postal discounts, if possible.

FIG. 4 illustrates the demand print system 62a of FIG. 3
in greater detail, it being understood that the systems 62b
and 62c are identical thereto. The system 62a includes a
print system 79 having a press controller 80, a collator 81
and a raster image processor (RIP) 82 which are operable in
response to press commands generated by the control unit
52. A collator is an electronic device for storing raster image
processor files (i.e., bitmap files) and delivering selected
files to a digital press in real time, such that the digital press
can run at full speed while processing and printing unique
page data for each book produced on the press. The RIP 82
converts the page files to bitmap format or any other format,
such as a symbolic printer control language. The collator 81
includes memory in the form of mass storage drives and
physical memory and collates the bitmap page files. If
desired, the collator 81 and/or RIP 82 may comprise a part
of the press controller 80. The controller 80 instructs the
collator 81 to send page files to the demand printer 84. The
print system 79 may comprise the PrintStreamer system,
manufactured and marketed by Barco Graphics of Belgium,
while the demand printer 84 may comprise the Xeikon
DCP-1 digital color press noted above. It should be noted
that a different print system and/or demand printer may
alternatively be used, such as the Indigo printer manufac-
tured by Indigo NV, of Maastricht, Netherlands if desired.

FIG. 5 illustrates in diagrammatic generalized form the
method of the present invention. For the purpose of explain-
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ing the present invention, as a first example, it will be
assumed that the demand print system 62a will be operated
to produce three four-page books in the form of a brochure
in duplex format. That is, as seen in FIGS. 6a and 6b, a first
sheet of paper 100 is to be printed on a first side 100a with
printed pages P1, P4 while a second side 1005 of the sheet
100 is to be printed with pages P2, P3. In addition, pages
P1-P4 are to be imposed such that the page P1 is placed on
a right-hand portion 100a—r of the side 100a while the page
P4 is placed on a left-hand portion 100a-1 of the side 100a.
Further, the page P2 is to be placed on a left-hand portion
10061 of the side 1005 while the page P3 is to be placed on
a right-hand portion 100b—r of the side 100b. In this fashion,
when the sheet of paper 100 is folded along a fold line 102
with the pages P1 and P4 on the outside, the pages P1-P4
will appear in sequence. Because each book to be produced
in this example comprises only a single sheet of folded
paper, the imposition process need not take into account
shingling or bottling effects, although it should be noted that
such effects may have to be taken into account when more
than one sheet of paper is assembled with other sheets of
paper to produce a book and/or when more than two pages
are to be printed on a single side of a sheet of paper and
thereafter assembled with other pages to create a book.

In addition to the foregoing, in the first example, assume
that the three books to be produced include variable and
fixed information on the first and last pages of each book and
fixed information only on the remaining pages. For example,
the page P1 may include variable information in the form of
a personalized message, a variable image, or the like in an
area 110 whereas the page P4 may include other variable
information in an area 112, for example, postal information
for mailing the brochure to an addressee. Corresponding
front and back pages of the remaining books may include
different variable information. The remaining printed infor-
mation on pages P1-P4 is identical to the printed informa-
tion on corresponding pages of the other two books.

It should be noted that the present invention is not limited
to production of books of the same “version” (i.c., books
having the same master information). For example, the book
versions of FIGS. 7a, 7b and 8a, 86 may be produced
together with the book version of FIG. 6a and 6b in the same
production run or job. The book version example of FIGS.
7a and 7b includes pages P5-P8 to be reproduced a number
of times to produce individual books. The book version of
FIGS. 7a and 7b is identical to of the book version of FIGS.
6a and 6b except that an additional area 113 is provided on
the page P5 for placement of variable information, in
addition to the areas 110 and 112. Because of the addition of
the area 113, the remaining master information appearing in
an area 114 differs from master information appearing in an
area 116 of the page P1 of FIG. 6a.

The book version example of FIGS. 8a and 7a differs
from the book version examples of FIGS. 6a, 6b and 7a, 7b
not only in terms of content of master and variable
information, but also number of pages and page size.
Specifically, eight pages P9-P16 are to be printed wherein
the pages P9, P12, P13 and P16 are to be printed in a first
side 117a of a sheet of paper 118 and the remaining pages
P10, P11, P14 and P15 are to be printed on a second side
117b of the sheet 118. In addition, the pages P11-P14 are
printed upside down relative to the remaining pages so that,
when the sheet 118 is folded first along a fold line 1194 and
then along a fold line 119b, the resulting pages P9-P16
appear in order. Thereafter, the folded sheet 118 is trimmed
to separate the pages P9-P16. As should be evident, the
pages P9—P16 are one-half the size of the pages P1-P8, and
further include different master and variable information
thereon.
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It should be noted that books assembled from multiple
printed “forms” (defined in greater detail hereinafter) may
alternatively or in addition be produced by the present
invention, if desired.

Referring again to FIG. 5, one or more template files 106
are developed by a publisher specifying the content
(including appearance) of fixed information and the posi-
tioning of all information (i.e., fixed and variable) on the
different books or book versions. A database 108 is also
developed by the publisher using the personal computer 54
specifying the content of variable information to be placed
in variable information areas, for example, the areas 110,
112 on the pages P1, P4, respectively, of FIGS. 6a and 6b.
The database 108 further includes control information, as
noted in greater detail hereinafter.

The template files 106 include data specifying the position
and content of fixed information on the pages to be printed.
Specifically, the template files 106 define template pages
wherein each template page includes data representing any
fixed information to be reproduced on corresponding pages
of the books or book versions and area data representing any
area(s) on the corresponding pages where variable informa-
tion is to be reproduced. The template files are duplicated to
create working files. One set of working files is stripped of
all area data relating to placement of variable information to
create stripped master page files 120 defining template pages
having only fixed information thereon. The stripped master
page files are then converted into PDL master page files 122
expressed in a page description language, such as Post-
Script®. An optional imposition process may then convert
the PDL master page files 122 into imposed master page files
124 each representing a side of a piece of paper to be printed
with at least one, and, likely, two or more template pages
having fixed information only thereon. Such a template page
may be identical to that shown in FIG. 6a except that the
areas 110 and 112 are removed therefrom.

A further set of working files is stripped of all fixed
information to create stripped variable page files 126 defin-
ing template pages having fixed information removed there-
from and further having the area data defining the areas 110,
112. The data representing template pages having variable
information thereon are expanded into a set of intermediate
page files. In the example of FIGS. 6a and 6b where three
books are to be printed, two intermediate page files 130, 132
are thus produced. The file 130 includes a file portion P1-a
defining the position of variable information to be produced
on the page P1 for the first book. Two other file portions P1-b
and P1-c¢ define the position of variable information to be
produced on the front pages of the remaining two books. In
like fashion, file portions P4-a, P4-b and P4-c represent the
position of variable information to be reproduced on the last
pages of the three books. At this point, data are also
contained in each of the files 130, 132 identifying the entries
in the database 108 to be placed in the areas 110, 112 during
printing.

The files 130, 132 are then converted into variable page
files 134, 136. The files 134, 136 are identical to the files
130, 132, respectively, except that the data in each file
identifying entries in the database are replaced by the actual
data stored at such entries.

The files 134, 136 arc converted into files 137, 138 in a
PDL format, for example, PostScript®. An optional impo-
sition process may convert the PDL files into imposed final
variable page files 139.

The print system 79 operates in response to the press
commands in a press command file 140 and merges the page
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files 122, 137 and 138 (if no imposition is to be effected) or
merges the page files 124 and 139 (if the pages are imposed)
to create the finished books or book versions.

FIG. 9 illustrates a flow chart of programming executed
by the personal computer 54 for creating the template file(s)
106 of FIG. 5. The programming may be written as an
extension of Quark Xpress®, a page make-up program
distributed by Quark, Inc. of Denver, Colo. The Quark
Xpress® program may be adapted for operation on the
Apple® Macintosh® operating system or any other operat-
ing system, such as the Microsoft Windows® operating
system. Alternatively, a different page make-up program
may be used, if desired.

During the make-up process for a book consisting of one
or more pages, a template file is created for each book
version to be produced, or, where a book is to include two
or more parts (referred to as “sections” hereinafter) a tem-
plate file may be created for each section. At a block 150 a
user may select an area of a page for reproduction of variable
information therein, at which point a line object, a text object
or an image object may be selected. Ablock 152 then checks
to determine which type of object has been selected. If a text
object has been selected, indicating that variable text is to be
inserted at a point defined by the current cursor position on
the computer display, the name of the appropriate field in the
database 108 is inserted into the template file at the insertion
point defined by the current cursor position. If the user
wishes to designate more areas for variable information
(block 156) control returns to the block 150 to await
selection by the user. If the user then selects an image object,
a box is defined by the user to contain an image at a desired
location on a selected page. Control from the block 152
thereafter passes to a block 158 which inserts a dummy
picture file and an indication of the proper database field
name in the template file for the page at the location
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in the upper left corner of the image box. Control thereafter
proceeds to the block 156.

If the block 152 determines that a line object has been
selected, control returns directly to the block 150, inasmuch
as variable information cannot be entered into a line object.

At any point during the page make-up process, other
functional aspects of the Quark Xpress® program may be
invoked as necessary to produce finished pages.

Once the user determines that no more variable data is to
be inserted into the document (block 156), the resulting page
template files(s) are stored on a storage medium, such as an
optical disc or other storage device, and/or the file(s) are
downloaded together with the database to the control unit
52.

The database 108 is assembled by creating an ASCII file
having a plurality of records wherein each record includes
one or more fields entered into the database in tab-delimited
format (i.e, the fields are separated from one another in each
record by tab keystrokes and the records are separated from
one another by line returns) and wherein the fields are
arranged under field names of a header. Each field may
include text to be reproduced on a page or a name of an
image file stored in the memory 53 and defining an image to
be reproduced on a page.

In addition to the foregoing data, the database 108 may
include an optional field designating the number of copies of
each book to be produced, an optional townsort image field,
a version identification field indicating book version number
if multiple book versions are to be produced, an optional
distribution list field, control data and the like.

A sample database is set out below having a header
consisting of twelve fields (i.e., “version,” “addresslinel,”
“addressline2,” etc.) and a number of records, nine of which
are shown, each having twelve fields:

Version Addresslinel Addressline2 Addressline3 Addressline4 Addressline5 Pricel Imagel  Price2 Copies Barcode Townsort
01  William Doe 123 Elm Chicago Illinois 606248923  $22.95 Shoes $21.95 1 1606248923}
03  Hugh Jorgensen 56 Maple Chicago Illinois 606248923  $21.95 Shirt $20.95 1 1606248923}
02  Jay P. Morgan 1313 Partk  Chicago Illinois 606248924  $24.95 Pants $22.95 1 1606248924! ]
02 Joe Louis 819 Elm LaGrange Illinois 605251093  $19.95 Pants $18.95 1 1605251093!
03  John Smith 926 Cossit LaGrange Illinois 605251093  $19.95 Shoes $15.25 1 1605251093!
01 Len Johnson 882 Monroe LaGrange Illinois 605251093  $19.95 Shoes $17.25 1 1605251093!
02 Janet Cizmar 916 Monroe LaGrange Illinois 605251094  $24.95 Pants $21.95 1 1605251094 | |
03  Jay Schroeder 88 W. 77th  Brookfield Illinois 605241391  $21.95 Shirt $19.95 1 1605241391!
03 John Doe 129 Madison Brookfield Illinois 605241391  $22.95 Shirt $19.95 1 1605241391! | |
50

indicated by the current cursor position. The user will
thereafter see the dummy picture file at the insertion point on
the display of the computer 54 when the page is viewed. The
dummy picture file will display an indication of which
database field will be used for insertion on the respective
pages.

Following the block 158, a block 160 prompts the user to
enter an indication of whether the image object is to be
displayed in one of two display formats. If the image is to
be displayed in other than the original size thereof, a block
162 sets a subname defined for the image to “fit,” indicating
that the image is to be scaled to fit the box. If the image is
to be displayed in the original size thereof, a block 163
prompts a user to select a position for the image at a
particular location in the box defined therefor, such as the
upper left-hand corner, the lower right-hand corner, or the
like. If the user does not select a position, the image is placed
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In the example of FIGS. 6a and 6b, the field names
ADDRESSLINEL1 through ADDRESSLINES, BARCODE
and TOWNSORT may appear in the area 112 and one or
more of the field names PRICE1, IMAGE1 AND PRICE2
may appear in the area 110. Inasmuch as only a single
version is to be produced in the example of FIGS. 6a and 6b,
the VERSION field would not be used. The COPIES field
may be used as a control code to select the number of book
copies to be produced.

Once the template file(s) 106 and the database 108 are
assembled, the programming of FIGS. 10a-10f may be
executed by the control unit 52 to create the master page files
122 or 124, the final variable page files 137, 138 or 139, and
the press command file 140. Referring first to FIG. 10a, a
block 170 prompts a user to select a template file 106 and a
block 172 opens the database 108. A block 174 then reads
and stores in a list the database field names for later
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reference and a block 176 prompts a user to enter informa-
tion indicating a section number and whether pages are to be
printed in simplex (i.e., single-sided) or duplex (i.e., double-
sided) format. The section number identifies the order in
which multiple sections are to be processed for a particular
book. The user may also be prompted to enter a selective
processing code identifying a particular book version to
process if multiple versions are to be produced during a
single press run.

Following the block 176, a block 177 begins the process
of stripping variable information from the template file
opened by the block 170 to obtain the stripped master file
120 of FIG. 5. The block 177 selects a first page for
processing and a block 178 checks to determine whether
there are any images in the template file and, if images are
located, a block 180 selects a first image. A block 182
identifies the file name for the image and a block 184 checks
the field list to determine whether the file name is included
therein. If the file name for the image is included in the field
list, then the image comprises variable information and a
block 186 deletes the image block. Otherwise, the block 186
is skipped and a block 188 checks to determine whether all
images have been processed. If not, a block 190 selects a
next image and control returns to the blocks 182-188.
Control remains with such blocks until the block 188
determines that all images have been processed and control
then passes to a block 192. Control also passes to the block
192 from the block 178 should the latter determine that there
are no images in the template file.

The block 192 determines whether any text boxes are
present in the open template file. If at least one text box is
present, a block 194 selects and parses a first text box and
a block 196 checks to determine whether the text box
includes at least one of the field names of the database 108.
If so, then it has been determined that the text box includes
variable information and a block 198 deletes the text box.
Otherwise, the block 198 is skipped and a block 200 checks
to determine whether all text boxes in the template file have
been processed. If not, a block 202 selects and parses the
next text box in the template file and control returns to the
blocks 196-200. Control remains with such blocks until all
text boxes have been processed, whereupon a block 203
determines whether all pages have been processed. If not, a
block 204 selects a next page and control returns to the block
178. Otherwise, a block 205 saves the resulting file as the
stripped master file.

Control also bypasses the blocks 194-202 and proceeds
directly from the block 192 to the block 203 if there are no
text boxes in the open template file.

Following the block 205, a block 206, FIG. 105, converts
the stripped master file into the PDL. master page file 122 of
FIG. 5. At the same time, an initialization (or INI) file is
created in ASCII code according to the following format:

name: [file path\name]

psx: [dimension]

psy: [dimension]

ssx: [dimension]

ssy: [dimension]

posx: [dimension]

posy: [dimension]

duplex: [zero or one]

orientation: [zero or one]

output: [filename]

copies: [number ]
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Where “psx” and “psy” refer to finished page sizes in x and
y directions, “ssx” and “ssy” refer to cut sheet size in x and
y directions, “posx” and “posy” refer to offsets in x and y
directions specifying placement of each page on a cut sheet,
“duplex” refers to single or two-sided printing, “orientation”
refers to portrait or landscape printing, “output” refers to the
name of the output file and “copies” refers to the number of
copies to be printed. A sample INI file which specifies
parameters for printing of a file called MYJOB.PS is as
follows:

Name: C:\jobs\myjob.ps

psx: 8000

psy: 11000

ssx: 11500

ssy: 9000

posx: 150

posy: 150

duplex: 1

orientation: 1

output: myjob.ps

copies: 1

In the foregoing example, one copy of the file MYJOB.PS
is to be printed in duplex and portrait formats at an offset of
0.15x0.15 inches from a corner of a finished sheet of paper
8x11 inches cut from a sheet originally having dimensions
of 9x11.5 inches.

Following the block 206, a block 208 then reopens the
same template file originally opened by the block 170 to
begin the process of creating the stripped variable page files
126 of FIG. 5. A block 209 selects a first page and a block
210 checks to determine whether there are any images in the
file and, if so, a block 212 selects a first image for consid-
eration. A block 214 identifies the file name for the image
and if a block 216 determines that the file name is not in the
field list, then the image comprises fixed information (i.e.,
image will be the same in all of the books of a given version)
and hence the image box is deleted by a block 218.

On the other hand, if the file name for the image is in the
database field list, then the image is of the variable type (i.e.,
the image changes with the books of a given book version),
and hence a block 220 identifies and saves the image box
location on the page, the characteristics of the image box,
such as the size, skew, background color and subname and
the like and further saves the field name of the image from
the database 108. Also, a counter in the memory 53 which
tracks the number of variable image boxes on the page is
incremented.

Control from the blocks 218 and 220 passes to a block 222
which checks to determine whether all images have been
processed. If not, a block 224 selects a next image and
control returns to the blocks 214-222. Otherwise, control
proceeds to a block 226 which begins the process of select-
ing and identifying text boxes. If there are text boxes present
in the template file, a block 228 selects and parses a first text
box and a block 230 checks the parsed text box to determine
whether it includes one or more field names from the
database. If not, then it has been determined that the text box
includes only fixed information, and hence a block 232
deletes the text box. Otherwise, a block 234 stores the text
box location, the insertion points in the text box at which
variable information is to be printed and the characteristics
of the text box and the field names of the database 108
identified in such text box in the memory 53. In addition, a
variable text box counter is incremented representing the
number of text boxes appearing on each page.
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Control from the blocks 232 and 234 proceeds to a block
236 which checks to determine whether all text boxes have
been processed. If not, a block 238 selects and parses the
next text box and control returns to the blocks 230-236.
Once all text boxes have been processed, or if the block 226
determines that there are no text boxes in the template file,
a block 239 determines whether all pages have been pro-
cessed and, if not, a block 240 selects the next page and
control returns to the block 210. Otherwise, control passes to
a block 241, FIG. 10c, which saves the resulting file as the
stripped variable file 126 of FIG. 5.

Control also passes to the block 239 from the block 226
if there are no text boxes found.

A block 242 then creates a working copy of the stripped
variable file 126 and a first page having variable data thereon
is selected and data representing the remaining pages in the
file are deleted by a block 244. A block 246 then deletes the
data representing remaining pages in the file. In the example
of FIGS. 6a and 6b, the block 244 creates a file defining the
front page of a book with all fixed information deleted
therefrom and an area reserved for variable information.

Following the block 244, a block 246 selects a first record
in the database 108 and a block 248 reads the record. An
optional block 250 checks to determine whether a selective
processing code has been entered by the user indicating that
the page is to undergo selective page processing. As noted
above, the apparatus and method of the present invention
may be utilized to produce not only books of a single version
(i.e., where corresponding pages differ only in terms of the
variable information stored in the database) but also books
of different versions. In the latter case, the books of different
versions have different fixed and variable information. The
fixed and/or variable information may vary in terms of
content or appearance (i.e., style, location, rotation, position,
etc.) or both in different versions.

If the block 250 determines that selective page processing
is to be undertaken, then a block 252 checks to determine
whether the database record read by the block 248 is utilized
on the page currently under consideration. If this is not the
case, a block 253 checks to determine whether the record
currently under consideration is the last in the database. If
s0, control passes to a block 294 of FIG. 10e. Otherwise, a
block 254 selects a next record in the database 108 and
control returns to the block 248 where the next database
record is read.

If the block 250 determines that selective page processing
is not to be undertaken, or if the block 252 determines that
the record read by the block 248 is used in the page currently
under consideration, a block 256 duplicates the data repre-
senting the page remaining after execution by the block 244
to initiate development of one of the files 130 or 132. In the
first pass through the program of FIG. 10c¢, and in connection
with the example of FIGS. 6a and 6b, the block 256 creates
the file 130 and develops page data representing a first
version of the page P1-a and adds further variable informa-
tion to such page data during immediately succeeding passes
through the program. Thereafter, data representing the
remaining pages P1-b, Pl1-c and P4-a through P4-c are
created and variable information is added to such pages
serially during subsequent passes.

A block 258 checks to determine whether there are any
image boxes on the page and, if so, a block 260 selects a first
image box. A block 262 then inserts the image identified by
the database field into the image box. Ablock 264, FIG. 104,
checks the subname to determine whether the block 162 of
FIG. 9 has indicated that the image should be sized to fit the
image box. If this is true, a block 266 performs the scaling.
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Otherwise, a block 268 positions the image in the image box
at the position specified by the user and a block 270 checks
to determine whether all image boxes have been processed.
Control also passes from the block 266 directly to the block
270, thereby skipping the block 268. If not all image boxes
have been processed, a block 272 selects a next image box
on the page and control returns to the blocks 262—270 so that
remaining image boxes are serially processed.

Once the block 270 determines that all image boxes have
been processed, or immediately following the block 258 of
FIG. 10c if no image boxes are found on the page, a block
274 checks to determine whether there are any text boxes on
the page and, if so, a pair of blocks 276, 278 select a first text
box and a first insertion point in such box. Blocks 280, 282
and 284 serially insert text data stored in the database 108 at
the appropriate insertion points in the text box. Once all of
the variable text data have been inserted into the text box, a
block 286 recomposes all text in the text box so that the text
obtains a neat finished appearance. The recomposition pro-
cess is automatically undertaken by the Quark Xpress®
program once the variable information is inserted into each
text box. The recomposition process is responsive to the user
commands as applied to the template file page, such as left,
right, center, or full justification, hyphenation and the like.
Following the block 286, a block 288, FIG. 10e, checks to
determine whether there are remaining text boxes to be
processed on the page and, if so, a block 290 selects the next
text box on the page and control returns to the blocks
278-288 to insert text information into such text boxes.

Once the block 288 determines that all text boxes for the
page have been processed, the programming required to
produce one of the pages of the file 134 of FIG. § having
variable information only thereon is complete. A block 292
then determines whether all records in the database have
been considered for inclusion in additional variable pages of
the file 134 to be produced. If not all records have been
considered, control returns to the block 254, FIG. 10c, where
the next database record is identified and read. On the other
hand, if all pages of the file 134 have been produced by
considering all records in the database 108, a block 294
converts the file data into PostScript® or another PDL
format to create the variable page file 137 of FIG. 5. Also,
an INI file is created as before, except that the “duplex”
parameter is set to command simplex printing only. If
necessary or desirable, should the press run length exceed a
certain limit, the programming may be modified to create
more than one variable page file for each variable page of the
template file.

Following the block 294, a block 296 checks to determine
whether there are other variable pages in the stripped vari-
able page file to be processed. If this is true, a block 298
produces a new copy of the stripped variable file, selects the
next variable page therein and deletes remaining pages
therefrom. Control then returns to the block 246 of FIG. 10c.
In the example of FIGS. 6a and 6b, the back page P4 and the
corresponding pages of the remaining books are now
selected for processing. In the fashion noted above, a file
representing the variable portions of such pages is produced
by developing the file representing the pages P4-a through
P4-¢ and inserting the database information into such file to
obtain the variable page file 136 and the PDL version 138.

Following generation of the variable page files 134, 136,
and 137, 138 control passes to a block 300 which checks to
determine whether a press command file has already been
created. If not, a file is created by a block 302 having
placeholder comments indicating where in the press com-
mand file individual press commands are to be placed for
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each book to be produced. The press command file may also
include data from one or more fields of the database 108
identifying an intended recipient of each book to be pro-
duced to assist in reproducing books found to be defective
or to produce sample books. At this point, the press com-
mand file for the example of FIGS. 64 and 6b may be as
follows (using data from the sample database set out above):

;RECORD1

:WILLIAM DOE:606248923

;ENDRECORD

;RECORD2

;HUGH JORGENSEN:606248923

;END RECORD

;RECORD3

;JAY P. MORGAN:606248924

;END RECORD

Following the block 300 (if the press command file
already exists) or the block 302 a block 304 sclects the first
database record and a corresponding first record in the press
command file. A block 306 then checks to determine
whether the template file currently being processed includes
the selected database record. If not, a block 308 determines
whether all pages have been processed, and if this is not the
case, the next record in the database 108 and a correspond-
ing record in the press command file are selected. Control
then returns to the block 306. If the block 306 ascertains that
the template file includes the selected record, a block 312
inserts an indication of the section number in the press
command file at an appropriate point if the section number
is not already present. If the section number is present
already, the press command identified by the section number
entered by the user at the block 176 is identified to be
overwritten at a later point. The press command file now
appears as follows for the example of FIGS. 6a and 6b:

;RECORD1

:WILLIAM DOE:606248923

;SECTION 1

;ENDSECTION

;ENDRECORD

;RECORD2

:HUGH JORGENSEN:6062488923

;SECTION 1

;ENDSECTION

;END RECORD

;RECORD3

:JAY P. MORGAN:606248924

;SECTION 1

;END SECTION

;END RECORD

Following the block 312, a block 314, FIG. 10f, sclects a
first page of the section and a block 316 checks the state of
a flag stored in the memory 53 to determine whether a
simplex or duplex job has been requested. If a simplex job
has been requested, the file name and page number of the
master page file and, if variable information is to appear on
the page, the file name and page number of the variable page
file for the selected page are stored as a single set pair in the
memory 53 by a block 318. The determination of whether
variable information is to appear on the selected page is
accomplished by summing the contents of the variable
image box counter and the variable text box counter as
incremented by the blocks 220 and 234 of FIG. 10b.

A block 320 checks to determine whether all pages have
been processed and, if not, the next page is selected by a
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block 322 and control returns to the block 316 for processing
of such page. If all pages have been processed, control
passes to a block 324 which determines whether all database
and press command records have been processed. Control
also passes to the block 324 if the block 308 determines that
all pages have been processed. If not all records have been
processed at this point, control returns to the block 310
where the next records in the database and press command
file are selected.

If the block 324 determines that all records for the current
section have been processed, a block 326 determines
whether another section is to be processed and, if so, control
returns to the block 170 of FIG. 10a. If there is not another
section to be processed, the press command file has been
fully assembled, and hence the process terminates.

If the block 316 determines that a duplex job is to be
effected, control passes to a block 328 which stores in the
memory 53 a command identifying the file names and page
numbers of the master page file (as well as corresponding
information relative to variable page files, if variable infor-
mation is to appear) as two-set pairs. Control from the block
328 then passes to the block 320 described above.

The result of the programming of FIGS. 10a—10fis a press
command file having a sequence of press commands which
cause printing of pages in a desired order. In the example of
FIGS. 6a and 6b, the press command file would read as
follows:

BOOK A

;RECORD1

:WILLIAM DOE:606248923

;SECTION 1

“file.m”1@*“file.1”1[*“file.m”2

“file.m”3|*file.m”4@*file.4 "1

ENDSECTION

ENDRECORD

;RECORD2

;;HUGH JORGENSEN:606248923

;SECTION 1

“file.m”1@*file.1”2[*file.m”2

“file.m”3|*file.m”4@*file.42

;ENDSECTION

;ENDRECORD

;RECORD3

:JAY P. MORGAN:606248924

;SECTION 1

“file.m”1@*file.1”3[“file.m”2

“file.m”3|*file.m”4@*file.4”3

;ENDSECTION

;ENDRECORD

ENDBOOK

PRINTRUN R

BOOK A

ENDPRINTRUN

In the foregoing example, “file.m” is a file name identi-
fying the master page file 122 and “file.1” and “file.4” are
file names identifying the variable page files 137 and 138,
respectively. The number following each file name desig-
nates a particular page of the file identified by the file name.
Thus, for example, “file.m” 1 designates the first page of the
master file “file.m” and “file.172 designates the second page
of the variable page file “file.1.” The @ sign means to
associate the pages of the files linked by such sign and the
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vertical line in the commands indicates that the page(s) on
the left side of the vertical line are to be printed on the front
side of a piece of paper whereas the page(s) on the right side
of the vertical line are to be printed on the reverse side of the
piece of paper. In an example of simplex printing, no file
name would appear to the right of the vertical line in each
command.

FIGS. 11a-11c illustrate an exemplary imposition system
which may be used to impose pages for printing. The
imposition system of FIGS. 11a-11c is invoked to create a
new press command file which prints at least one, and likely
two or more pages on one or both sides of a form. The
programming begins at blocks 340 and 342 which open the
press command file and select a first record therein. A block
344 then reads such record and a block 346 determines the
number of master pages that are in the press command file
record read by the block 344. In the example shown in FIGS.
6a and 6b, and as defined in the press command file example
set forth above, each book includes four master pages. The
block 346 determines the number of master pages in the
record to determine page assignments to the various forms.
As noted above, “form” designates a single sheet of paper as
printed by the press. Each form has two sides, each of which
is referred to as a “flat.” Each flat includes a number of pages
thereon, wherein the number is hereinafter referred to as the
“PPF” number (for “pages-per-flat” number).

A block 348 determines the book or the book version to
be produced during the print job having the greatest number
of book pages. This book or book version is hereinafter
referred to as the “largest book”. A block 350 then prompts
a user to enter various imposition parameters including
shingling and bottling amounts, placement and appearance
of press marks, head direction of each page (when not all
pages have the same head direction, for example, as seen in
FIGS. 8a and 8b) page position(s) on each flat and any other
required imposition parameters. In addition, the user is
prompted to enter the PPF number for each flat type to be
produced. For example, the user may be prompted to enter
a PPF number of two for the examples of FIGS. 6a, 65 and
7a, 7b and a PPF number of four for the example of FIGS.
8a and 8b. The parameters may be specified by a user using
any commercially available and suitable imposition system
such as Preps®, by ScenicSoft, Inc. of Everett, Wash.
Impostrip®, by Ultimate Technographics of Montreal,
Quebec, Canada, Quark Inposition® by Quark, Inc. of
Denver, Colo., or any other system. Alternatively, the impo-
sition system disclosed in Sands et al. U.S. patent Ser. No.
738,217, filed Jul. 30, 1991, and entitled “Digital Page
Imaging System” can be used.

Following the block 350 a block 352 develops an impo-
sition pattern allowing a block 354 to derive the specified
imposition patterns. This step effected by the block 352 is
necessary inasmuch as the specified imposition parameters
are not directly available to such programming, and hence
the parameters must be obtained by selecting the largest
book or book version to be produced and imposing same so
that the imposition parameters can be deduced therefrom. If
the imposition parameters can be provided to the program-
ming of FIGS. 115 and 11c¢ directly, then the blocks 352 and
354 would be unnecessary and may be omitted.

Following the block 354, a block 356, FIG. 11b, associ-
ates master and variable pages to appear on the same flat
with each other according to the PPF number for such flat to
obtain a master/variable page group for each flat. In the
example of FIG. 6a, the master and variable files for the
pages P1 and P4 would be associated together. In the
example of FIG. 8a, the master and variable files for the
pages P9, P12, P13 and P16 would be associated by the
block 356.

Ablock 358 then selects a first master/variable page group
and a block 360 determines the form depth of the master/
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variable page group. The “form depth” is the position of a
printed flat in a stack of forms which are stitched together to
produce a book.

Following the block 360, a block 362 checks to determine
whether the form depth and the identity of the master/
variable page group are a unique combination. If so, a block
364 creates a list in the memory 53 of group/depth combi-
nation (if such list has not already been created) and adds the
current group and form depth combination to such list.

Following the block 364, a block 366 develops and saves
a flat pattern defining a template for the master/variable page
group, taking into account the form depth of such group. The
flat pattern is a file defining the positions of the pages
associated as a group by the block 356. A block 368 then
creates placeholders for the master data of the master/
variable page group in the flat pattern so that a new flat file
pattern is obtained. The new flat file pattern is stored in the
memory 53 and control passes to a block 370, FIG. 11b.
Control also passes directly to the block 370 from the block
362, bypassing the blocks 364-368, if the page group
identity and form depth combination is not unique.

The block 370 identifies and selects the flat pattern from
the imposed PDL file pattern developed by the block 352 at
the form depth of the selected master/variable page group. A
block 372, FIG. 1lc, then creates place holders for variable
data of the master/variable page group in the flat patterns
selected by the block 370 to obtain a new flat pattern which
is then stored in the memory 53. A block 374 thereafter
develops a new press command file entry to reflect the
imposed master/variable page group.

Following the block 374, a block 376 checks to determine
whether all master/variable groups for the record of the press
command file currently under consideration have been pro-
cessed. If not, a block 378 sclects the next master/variable
page group and control returns to the block 360 of FIG. 115.
Otherwise, a block 380 checks to determine whether all
records in the press command file have been processed. If
not, a block 382 selects the next record and control returns
to the block 344 of FIG. 1l1a. If all records have been
processed, a block 384 inserts the file data for the master/
variable files into the placeholders in the respective flat
patterns to develop the imposed master and variable page
files 124 and 139 of FIG. 5. A suitable INI file is also created
to reflect the new flat geometry.

FIG. 12 illustrates programming which may be executed
by the control unit 52 of FIG. 3 to facilitate conversion of the
imposed page files 124 and 139 into bitmap format using the
RIP 82 of FIG. 4. The programming begins at a block 400
which opens the press command file stored in the memory
53. Ablock 402 then prompts a user to specify options which
are available using the RIP 82. The options include the
ability to convert only master page files, only variable page
files or both master and variable page files into bitmap
format. A block 404 then selects the first line in the press
command file having at least one file name therein.
Thereafter, a block 406 sclects a first file name and a block
408 checks a file list stored in the memory 53 to see if the
file name has been previously placed in the list. If this is not
the case, then this is the first time the file name has been
encountered in the programming of FIG. 12. Thus, a block
410 adds the file name to the file list and a block 412 checks
the user-specified options set by the block 402 to determine
whether the file should be converted into bitmap format. If
so, a RIP list stored in the memory 53 is updated by adding
the file name thereto and control passes to a block 416.
Control also passes to the block 416 from the block 412
bypassing the block 414 if the file is not to be converted into
bitmap format, and from the block 408 if the file name
currently under consideration is already in the file list.

The block 416 checks to determine whether the end of the
current line in the press command file has been reached. If
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not, a block 418 seclects the next file name in the line and
control returns to the block 408.

If the block 416 determines that the end of the current line
in the press command file has been reached, a block 420
checks to determine whether the end of the press command
file has been reached. If not, a block 422 selects the next line
in the press command file having at least one file name and
control returns to the block 406. On the other hand, if the end
of the file has been reached, a block 424 causes the RIP 82
to convert the files identified in the RIP list into bitmap
format by issuing commands and files as appropriate to the
RIP 82.

The programming of FIG. 12 facilitates conversion of
files to bitmap format as required by the print system 79.

Numerous modifications and alternative embodiments of
the invention will be apparent to those skilled in the art in
view of the foregoing description. Accordingly, this descrip-
tion is to be construed as illustrative only and is for the
purpose of teaching those skilled in the art the best mode of
carrying out the invention. The details of the structure may
be varied substantially without departing from the spirit of
the invention, and the exclusive use of all modifications
which come within the scope of the appended claims is
reserved.

We claim:

1. An apparatus for controlling an electronic press
wherein the press includes a controller responsive to press
commands, comprising:

first means for developing a template file defining pages

to be printed with fixed information common to all of
the pages and variable information unique to each page;

a database having entries therein each representing vari-

able information to be printed;

second means responsive to the first developing means for

developing a master page file from the template file
wherein the master page file defines the fixed informa-
tion; and

means responsive to the database and the first and second

developing means for converting the template file and
the database into press commands specifying sequence
and content of page production by the press.

2. The apparatus of claim 1, wherein the converting means
includes means for copying the template file to create a copy
file and means for stripping data representing the fixed
information from the copy file to obtain an intermediate
variable page file.

3. The apparatus of claim 2, wherein the intermediate
variable page file includes variable area data representing an
area of each page to be printed with variable information and
wherein the converting means further includes means
responsive to the variable area data for inserting entries from
the database into the intermediate variable page file to obtain
a final variable page file.

4. The apparatus of claim 3, wherein the converting means
further includes means for creating the press commands
from the final variable page file and the master page file.

5. The apparatus of claim 3, wherein the final variable
page file includes text data representing text to be printed on
a page and wherein the inserting means includes means for
composing the text data.

6. An apparatus for controlling an electronic press
wherein the press includes a controller responsive to press
commands, comprising:

a database having entries therein each representing vari-

able information to be printed;

first means for developing a plurality of template files

each defining associated pages to be printed with and
having first data defining fixed information common to
all of the associated pages wherein at least one of the
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template files further includes second data defining a
particular area in each associated page for the printing
of variable information therein unique to such page and
third data identifying at least one of the database
entries;

second means responsive to the first developing means for
developing a master page file from the template file
wherein the master page file includes data defining the
fixed information only; and

means responsive to the database and the first and second
developing means for deriving press commands speci-
fying sequence and content of page production by the
press from the template files and the database.

7. The apparatus of claim 6, wherein the deriving means
includes means for copying each template file to create a
copy file and means for stripping data representing the fixed
information from each copy file to obtain an intermediate
variable page file.

8. The apparatus of claim 7, wherein each intermediate
variable page file includes variable area data representing an
area of a page to be printed with variable information and
wherein the deriving means further includes means respon-
sive to the variable area data for inserting entries from the
database into each intermediate variable page file to obtain
final variable page files defining content and position of
variable information to be printed on associated pages.

9. The apparatus of claim 8, wherein the deriving means
further includes means for creating the press commands
from the final variable page files and the master page file.

10. The apparatus of claim 8, wherein at least one of the
final variable page files includes text data representing text
to be printed on a page and wherein the inserting means
includes means for composing the text data.

11. A method of controlling an electronic press wherein
the press includes a controller responsive to press
commands, comprising:

developing a template file defining pages to be printed

with fixed information common to all of the pages and
variable information unique to each page;

assembling a database having entries therein each repre-
senting variable information to be printed;

developing a master page file from the template file
wherein the master page file defines the fixed informa-
tion; and

converting the template files the database and the master

page file into press commands specifying sequence and
content of page production by the press.

12. The method of claim 11, wherein the step of convert-
ing includes the steps of copying the template file to create
a copy file and stripping data representing the fixed infor-
mation from the copy file to obtain an intermediate variable
page file.

13. The method of claim 12, wherein the intermediate
variable page file includes variable area data representing an
area of each page to be printed with variable information and
wherein the step of converting further includes the step of
inserting entries from the database into the intermediate
variable page file responsive to the variable area data to
obtain a final variable page file.

14. The method of claim 13, wherein the step of convert-
ing further includes the step of creating the press commands
from the final variable page file and the master page file.

15. The method of claim 13, wherein the final variable
page file includes text data representing text to be printed on
a page and wherein the step of inserting includes the step of
composing the text data.

#* #* #* #* #*
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